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Materials and Methods
Test strain and cultivation. T was isolated from surface sediments of Taihu Lake, a eutrophic lake in China located at 119 08 121 55 E and 30 05 32 08 N, with an average depth of 1.9 m and total aquatic area of 2,238 km 2 . The bacterium was isolated with YG medium (Morohoshi et al., 2003) that contained 1.0 g glucose, 1.0 g yeast extract, 0.25 g KH 2 PO 4 , 0.3 g K 2 HPO 4 and 0.4 g MgSO 4 7H 2 O, pH =6.5.
Sediment samples were diluted with distilled water up to 10 4 and the last three dilutions were inoculated in the medium by routine methods. The inoculated plates were incubated aerobically at 28 C for 72 h. Among the different isolates, strain T was one of the colonies that grew slowly and was found to be interesting from a taxonomic perspective after an initial identifi cation by 16S rRNA gene sequencing. The 16S RNA gene sequence analysis revealed that strain T was affi liated with the genus Novosphingobium, with Novosphingobium aromaticivorum (97.9%), followed by Novosphingobium stygium (97.5%), as its most closely related species. In this study, the two type strains of species N. aromaticivorum and N. stygium were used as positive controls when conducting the morphological, physiological and chemotaxonomic tests, and they were obtained from China General Microbiological Collection Center (CGMCC), Beijing (see Tables 1 and 2) .
Morphological and physiological tests. Gramstaining was carried out with 24 h cultures on YG agar plates (Skerman, 1967) . Tolerance of temperature was measured following growth in YG broth at 4, 20, 28, 37 and 45 C for 10 days. The pH range and optimum for growth were examined by incubating the cells in YG broth at 3.0 10.0 (at 0.5 pH unit intervals), and the pH was adjusted with 1 M HCl or 1 M NaOH. The requirement for NaCl for growth was investigated by inoculating the cells into YG broth supplemented with 0, 0.5, 1, 2, 3, 4, 5, 10 and 15% (w/v) NaCl. Cell morphology was observed under an Olympus light microscope at 1,000. Motility was determined in hanging drop preparations and tested by stab cultures in semisolid YG medium. The oxidase activity test was observed with 1% solution of tetramethyl-p-phenylenediamine dihydrochloride. The catalase activity was tested by putting young cells from YG agar plates into the 3% (v/v) H 2 O 2 drop. Phenotypic characteristics and biochemical properties such as hydrolysis of starch and gelatin, lecithinase activity, lipase activity (Tween 80), indole production, hydrogen sulfi de production, arginine dihydrolase activity, urease activity, and nitrate reduction were all investigated using the methods of Smibert and Krieg (1994) . Utilization of carbohydrates for growth was examined using basic medium containing 0.1% (NH 4 ) 2 HPO 4 , 0.005% MgSO 4 7H 2 O, 0.03% K 2 HPO 4, and 1 L distilled water, pH=6.5, and different carbohydrates were added at a concentration of 0.5%; the results were recorded after 10 days. Acid production from sugars was tested by 0.1% (w/v) bromothymol blue. Chemotaxonomic investigation. The fatty acids were investigated with cells harvested at the mid-exponential phase of growth and freeze-dried (the cell culture conditions were the same as described by Takeuchi et al. (2001) . According to the protocols of the Sherlock Microbial Identifi cation System (MIDI), the fatty acids were then analyzed by gas chromatography (Agilent 6890; Hewlett Packard) and identifi ed using the Microbial Identifi cation software package (Sasser, 1990) . Sphingoglycolipid analysis was conducted as described by Balkwill et al. (1997) . Polyamine analysis was conducted as described previously (Hamana et al., 1994) . Cells harvested at the mid-exponential phase of growth and freeze-dried were homogenized in 0.5 M perchloric acid (HClO 4 ) and centrifuged. Polyamines in the resultant supernatant were analyzed by HPLC on an L-6000 high-speed liquid chromatograph (Hitachi). Respiratory quinones were extracted with an organic solvent mixture and analyzed by reverse-phase HPLC as described previously (Hiraishi et al., 1996) .
DNA base composition and DNA-DNA hybridizations.
Genomic DNA was extracted using the method of Marmur (1961) from cells cultured for 2 days in liquid YG medium. The DNA G+C content was determined by the T m method as described by De . DNA-DNA hybridization was performed by the thermal denaturation and renaturation method of De and modifi ed by Hüss et al. (1983) .
16S rRNA gene-based phylogenetic analysis. The 16S rRNA gene was amplifi ed by PCR using the bacterial universal primers 27F (5 -GAG AGT TTG ATC CTG GCT CAG-3 , Escherichia coli position 27 46) and 1495R (5 -CTA CGG CTA CCT TGT TAC GA-3 , E. coli position 1,476 1,495). The 16S rRNA gene sequences of strain T determined in this study was aligned with those of the type stains of genus Novosphingobium. The identifi cation of phylogenetic neighbors and calculation of pairwise 16S rRNA gene sequence similarity were achieved using GenBank BLASTN and the EzTaxon server (http://www.eztaxon.org/; Chun et al., 2007) . A phylogenetic tree was constructed with the neighbor-joining method (Saitou and Nei, 1987) by the MEGA 3.1 program (Kumar et al., 2004) , and the bootstrap values were evaluated based on 1,000 replications. All of the 16S rRNA gene sequences for the construction of phylogenetic trees were obtained from DDBJ/EMBL/GenBank databases. Multiple alignments were performed with the CLUSTAL W program (Thompson et al., 1994) . According to the characteristics and differences described above, strain YG-17 T should be assigned to the genus Novosphingobium as the type strain of a novel species, for which the name Novosphingobium sediminis sp. nov. is proposed.
Nucleotide sequence accession number. The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is FJ938155.
Results and Discussion
The morphological, physiological and biochemical characteristics of strain YG-17 T are shown in the species description below. The cells of strain YG-17 T are non-motile Gram-negative rods measuring 0.7 1.0 1.0 2.0 μm. It formed yellow-colored colonies on YG agar plates. Growth could occur at 18 37 C (optimum 28 37 C), pH 4 9 (optimum pH 6.5 8.0), and with NaCl of less than 0.5%. The main phenotypic characteristics differentiating strain T and the two most closely related species of genus Novosphingobium are shown in Table 1 .
The sequence length of 16S rRNA gene was 1,363 bp. Homology search of the sequence revealed that the isolates had similarity of 97.9% and 97.5% to Novosphingobium aromaticivorum (97.9%) and Novosphin- Bootstrap values (expressed as percentages of 1,000 replications) greater than 50% are shown at branch points. Bar, 0.5 substitution per 100 nt positions.
gobium stygium (97.5%) as its closest relatives among the published species. The similarity of the isolates and other Novosphingobium species was less than 97%. A neighbor-joining phylogenetic tree showed the positions of strain YG-17 T and the related species (Fig.  1) , and it positioned strain YG-17 T within the genus Novosphingobium. The phylogenetic position was also confi rmed in the trees generated using the MaximumParsimony (MP) and Minimum-Evolution (ME) algorithms (data not shown).
Results showed that the G+C content of genomic DNA of strain YG-17 T was 63.2 mol%, within the range 62 67 mol% of the Novosphingobium genus (Takeuchi et al., 2001) . The DNA-DNA hybridization value between strain T and the most phylogenetically related species, N. aromaticivorum EY 4296 T and N. stygium EY 4297 T , were 14% and 21%, respectively, lower than the accepted threshold value (<70%) to separate the strains from the two type strains. The levels obtained for 16S rRNA gene similarity (<97%) also supported the genomic distinction of strain YG-17 T from other species in the genus Novosphingobium (Stackebrandt and Goebel, 1994) . Chemotaxonomic analysis demonstrated the close affi liation of strain YG-17 T to genus Novosphingobium. The dominant cellular fatty acids are C 18:1 ω7c , C 17:1 ω6c , C 16:0 and C 14:0 2-OH. Comparison of the fatty acid profi le of YG-17 T with that of the two phylogenetically most related type strains are shown in Table 2 . The major respiratory quinone was ubiquinone-10. Sphingoglycolipids were present. Spermidine was detected as the major polyamine component.
According to the characteristics and differences described above, strain YG-17 T should be assigned to the genus Novosphingobium as the type strain of a novel species, for which the name Novosphingobium sediminis sp. nov. is proposed.
Description of Novosphingobium sediminis sp. nov.
Novosphingobium sediminis (se.di mi.nis. L. gen. n. sediminis of sediment, the source of the type strain).
Cells are non-motile Gram-negative rods measuring 0.7 1.0 1.0 2.0 μm. Colonies grown on YG agar plates are circular, smooth, moist, non-glossy, lowconvex and yellow. Growth could occur at 18 37 C (optimum 28 37 C), pH 4 9 (optimum pH 6.5 8.0), and with NaCl of less than 0.5%. Catalase is positive, but oxidase is negative. Nitrate is reduced. Urease, lecithinase, arginine dihydrolase, and lipase activity The dominant cellular fatty acids were C 18:1 ω7c (39.2%), C 17:1 ω6c (12.2%), C 16:0 (8%) and C 14:0 2-OH (18.6%). The major respiratory quinone was ubiquinone-10. Spermidine is the major polyamine component. Sphingoglycolipids are present. The G+C content of the genomic DNA is 63.2 mol%. The type strain YG-17 T (NBRC 106119 T =CGMCC 1.9114 T ) was isolated from the sediment of Taihu Lake in China.
